GCP: Gossip-based Code Propagation for Large-scale Mobile Wireless Sensor Network by Busnel, Yann et al.
HAL Id: inria-00135239
https://hal.inria.fr/inria-00135239
Submitted on 7 Mar 2007
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
GCP: Gossip-based Code Propagation for Large-scale
Mobile Wireless Sensor Network
Yann Busnel, Marin Bertier, Eric Fleury, Anne-Marie Kermarrec
To cite this version:
Yann Busnel, Marin Bertier, Eric Fleury, Anne-Marie Kermarrec. GCP: Gossip-based Code Propa-
gation for Large-scale Mobile Wireless Sensor Network. EuroSys 2007, Second conference of the Eu-
ropean Chapter of ACM SIGOPS, European Chapter of ACM SIGOPS, Mar 2007, Lisboa/Portugal.
￿inria-00135239￿
●❈P✿ ●♦ss✐♣✲❜❛s❡❞ ❈♦❞❡ Pr♦♣❛❣❛t✐♦♥ ❢♦r ▲❛r❣❡✲s❝❛❧❡
▼♦❜✐❧❡ ❲✐r❡❧❡ss ❙❡♥s♦r ◆❡t✇♦r❦
◆❛♠❡✿ ❨❛♥♥ ❇✉s♥❡❧
❊✲♠❛✐❧✿ ❨❛♥♥✳❇✉s♥❡❧❅✐r✐s❛✳❢r
❙t✉❞❡♥t✿ ②❡s
❈♦❧❧❛❜♦r❛t✐♦♥ ✇♦r❦ ✇✐t❤✿ ▼❛r✐♥ ❇❡rt✐❡r✱ ❊r✐❝ ❋❧❡✉r②✱ ❆♥♥❡✲▼❛r✐❡ ❑❡r♠❛rr❡❝
❊①t❡♥❞❡❞ ❛❜str❛❝t
❲✐r❡❧❡ss s❡♥s♦r ♥❡t✇♦r❦s ✭❲❙◆✮ ❛r❡ ✐♥ ❛ ♣❧❡♥t✐❢✉❧ ❡①♣❛♥s✐♦♥✳ ❚❤❡② ❛r❡ ❡①♣❡❝t❡❞ t♦ ❜❡ ❞❡♣❧♦②❡❞
❢♦r ❧♦♥❣ ♣❡r✐♦❞s ♦❢ t✐♠❡✱ ❛♥❞ t❤❡ ♥♦❞❡s ❛r❡ ❧✐❦❡❧② t♦ ♥❡❡❞ s♦❢t✇❛r❡ ✉♣❞❛t❡s ❞✉r✐♥❣ t❤❡✐r ❧✐❢❡t✐♠❡✳
❯♣❞❛t✐♥❣ t❤❡ s♦❢t✇❛r❡ ❝♦❞❡ ❛✉t♦♠❛t✐❝❛❧❧② ♦♥ ❛ ❤✉❣❡ ♥✉♠❜❡r ♦❢ s❡♥s♦rs ✐s ❛ tr❡♠❡♥❞♦✉s t❛s❦✱ ✇❤✐❝❤
✐s ✐♥❢❡❛s✐❜❧❡ ✧❜② ❤❛♥❞✧ ✇❤❡♥ ❛❧❧ ♣❛rt✐❝✐♣❛t✐♥❣ s❡♥s♦r ❛r❡ ♠♦✈✐♥❣✳ ■♥ t❤✐s ✇♦r❦✱ ✇❡ ❛r❡ ✐♥t❡r❡st❡❞ ✐♥
❛♥ ❛✉t♦♠❛t✐❝ s♦❢t✇❛r❡ ✉♣❞❛t❡ ♦❢ ❞❡✈✐❝❡s ✐♥ s❡♥s♦r✲❜❛s❡❞ ❛♣♣❧✐❝❛t✐♦♥s ✇❤❡r❡ s❡♥s♦rs ❛r❡ ♠♦❜✐❧❡ ❛♥❞
♥♦ ❧♦❝❛❧✐s❛t✐♦♥ ♠❡❝❤❛♥✐s♠ ✐s ❛✈❛✐❧❛❜❧❡✳ ❲❡ ❝♦♥s✐❞❡r t❤❡ ✉s❡ ♦❢ ❛ ♣❡❡r✲t♦✲♣❡❡r ❝♦♦♣❡r❛t✐♦♥ ♣❛r❛❞✐❣♠
✐♥t♦ t❤❡ ❲❙◆ ❛r❝❤✐t❡❝t✉r❡ ❛s ❛ ✇❛② t♦ ♣r♦✈✐❞❡ t❤❡ ❡♥t✐r❡ ♥❡t✇♦r❦ ✇✐t❤ t❤❡ ❛❜✐❧✐t② t♦ ✜♥❞ ❛ ❣♦♦❞
tr❛❞❡♦✛ ❜❡t✇❡❡♥ r❡❧✐❛❜✐❧✐t② ❛♥❞ s❝❛❧❛❜✐❧✐t② ♦❢ ❝♦❞❡ ♣r♦♣❛❣❛t✐♦♥✳ ❊✛❡❝t✐✈❡❧②✱ P✷P s②st❡♠s ❛r❡ ❢✉❧❧②
❞❡❝❡♥tr❛❧✐③❡❞✱ s❡❧❢✲♦r❣❛♥✐③❡❞ ✇❤❡r❡ ❡❛❝❤ ♥♦❞❡ ♠❛② ❛❝t ❜♦t❤ ❛s ❝❧✐❡♥t ❛♥❞ s❡r✈❡r✳ ❊s♣❡❝✐❛❧❧②✱ ❣♦ss✐♣✲
❜❛s❡❞ ♣r♦t♦❝♦❧s✱ ❜❛s❡❞ ♦♥ ❝♦♥t✐♥✉♦✉s ✐♥❢♦r♠❛t✐♦♥ ❡①❝❤❛♥❣❡ ❜❡t✇❡❡♥ ♣❛rt✐❝✐♣❛t✐♥❣ ♥♦❞❡s✱ ✐s ❛ ✈❡r②
♣r♦♠✐s✐♥❣ ❝❛♥❞✐❞❛t❡ ❢♦r ♣r♦♣❛❣❛t✐♥❣ ✐♥❢♦r♠❛t✐♦♥ ✐♥ ❲❙◆s✳
■♥ t❤✐s ✇♦r❦✱ ✇❡ ♣r❡s❡♥t t❤❡ ❞❡s✐❣♥ ❛♥❞ t❤❡ ❡✈❛❧✉❛t✐♦♥ ♦❢ ●❈P ✭●♦ss✐♣✲❜❛s❡❞ ❈♦❞❡ Pr♦♣❛❣❛t✐♦♥✮✱
❛ ❞✐str✐❜✉t❡❞ s♦❢t✇❛r❡ ✉♣❞❛t❡ ❛❧❣♦r✐t❤♠✳ ❚♦ t❤❡ ❜❡st ♦❢ ♦✉r ❦♥♦✇❧❡❞❣❡✱ t❛❝❦❧✐♥❣ ❝♦❞❡ ♣r♦♣❛❣❛t✐♦♥
✐♥ ♠♦❜✐❧❡ ❲❙◆ ❤❛s ♥♦t ❜❡❡♥ ❝♦♥s✐❞❡r❡❞ s♦ ❢❛r✳ ▲❡✈❡r❛❣✐♥❣ ✇♦r❦s ❜♦t❤ ♦♥ ❡♣✐❞❡♠✐❝ ♣r♦t♦❝♦❧s
❛♥❞✱ ♦♥ s✐♠✐❧❛r✐t✐❡s ❛♥❞ ❞✐✛❡r❡♥❝❡s ❜❡t✇❡❡♥ P✷P s②st❡♠s ❛♥❞ ♠♦❜✐❧❡ ❲❙◆✱ ●♦ss✐♣✲❜❛s❡❞ ❈♦❞❡
Pr♦♣❛❣❛t✐♦♥ ❛❧❣♦r✐t❤♠ t❡♥❞s t♦ ♦✉t♣❡r❢♦r♠s ❝❧❛ss✐❝❛❧ ❞✐ss❡♠✐♥❛t✐♦♥ ❛❧❣♦r✐t❤♠s✱ ✇✐t❤ ♦♥❧② ❛ s♠❛❧❧
♦✈❡r❤❡❛❞ ❜② ❛❞❞✐♥❣ ❧✐tt❧❡ ❡①tr❛ ✐♥❢♦r♠❛t✐♦♥s ♦♥ s❡♥s♦r ♥♦❞❡s ❛♥❞ ✐♥ ❜❡❛❝♦♥ ♠❡ss❛❣❡s✳ ●❈P ✉s❡s
✐♥❢♦r♠❛t✐♦♥ ❛❜♦✉t s❡♥s♦rs ❛♥❞ t❤❡✐r ❞②♥❛♠✐❝ ♥❡✐❣❤❜♦✉r❤♦♦❞ t♦ ✐♠♣r♦✈❡ s✐❣♥✐✜❝❛♥t❧② t❤❡ ❧♦❛❞
❜❛❧❛♥❝✐♥❣ ✇✐t❤♦✉t s❛❝r✐✜❝✐♥❣ t❤❡ ♣r♦♣❛❣❛t✐♦♥ s♣❡❡❞✳
❲❡ ❝♦♠♣❛r❡ ●❈P ❛❣❛✐♥st t✇♦ ❞✐✛❡r❡♥t ❞✐ss❡♠✐♥❛t✐♦♥ ❛❧❣♦r✐t❤♠s✿ ♦♥❡ ✐❞❡❛❧ ✐♥ s♣❡❡❞ ❝♦♥✈❡r✲
❣❡♥❝❡ ❜✉t r❡q✉✐r✐♥❣ ❛ ❧❛r❣❡ ♥✉♠❜❡r ♦❢ s♦❢t✇❛r❡ s❡♥❞ ♠❡ss❛❣❡s ❛♥❞✱ t❤❡r❡❢♦r❡✱ ❛ ✈❡r② ❤✐❣❤ ♣♦✇❡r
❝♦♥s✉♠♣t✐♦♥✱ ❛♥❞ ❛ s❡❝♦♥❞ ♦♥❡ tr②✐♥❣ t♦ ♦♣t✐♠✐③❡ ♦♥ ❧♦❛❞ ❜❛❧❛♥❝✐♥❣✳ ■♥ ♦r❞❡r t♦ ❡✈❛❧✉❛t❡ ♦✉r
❝♦♥tr✐❜✉t✐♦♥✱ ✇❡ ❞❡✈❡❧♦♣❡❞ ❙❡◆❙✐♠✱ ❛ s♦❢t✇❛r❡ s✐♠✉❧❛t♦r ✐♠♣❧❡♠❡♥t❡❞ ❢♦r ♠♦❜✐❧❡ ✇✐r❡❧❡ss s❡♥s♦r✲
❜❛s❡❞ ❛♣♣❧✐❝❛t✐♦♥s✬ s✐♠✉❧❛t✐♦♥✳ ❙❡✈❡r❛❧ s✐♠✉❧❛t❡❞ ❡①♣❡r✐♠❡♥t❛t✐♦♥ ✇❡r❡ ❝♦♥❞✉❝t❡❞✿ ❡✐❣❤t s②♥t❤❡t✐❝
❛♥❞ ♦♥❡ r❡❛❧✐st✐❝✶ s❝❡♥❛r✐♦s ❤❛✈❡ ❜❡❡♥ s✐♠✉❧❛t❡❞✳
❙✐♠✉❧❛t✐♦♥ r❡s✉❧ts ❜❛s❡❞ ♦♥ ❜♦t❤ s②♥t❤❡t✐❝ ❛♥❞ r❡❛❧✐st✐❝ ✇♦r❦❧♦❛❞s✱ s❤♦✇ t❤❛t ●❈P ❛❧❧♦✇s
✐❞❡❛❧ ❝♦♥✈❡r❣❡♥❝❡ s♣❡❡❞ ❛♥❞ ❡✈❡♥❧② ❜❛❧❛♥❝❡s t❤❡ ❧♦❛❞ ❜❡t✇❡❡♥ s❡♥s♦rs ✐♥ t❤❡ s②st❡♠✳ ❋♦r ❡❛❝❤ ♦❢
t❤❡s❡ ❛❧❣♦r✐t❤♠s✱ ●❈P ♦✉t♣❡r❢♦r♠s t❤❡ ♦t❤❡r ❝❛♥❞✐❞❛t❡ ❛♣♣r♦❛❝❤ ❛❝❝♦r❞✐♥❣❧② t♦ t❤❡ ❢❡✇ ♦✈❡r❤❡❛❞
✐♥❢♦r♠❛t✐♦♥s✳ ❲✐t❤ ❛ ❝❧❡❛r❧② ❧♦❛❞ ❜❛❧❛♥❝❡ ♦♥ t❤❡ s②st❡♠✱ ●❈P ❝❛♥ ❞✐ss❡♠✐♥❛t❡ t❤❡ ♥❡✇ s♦❢t✇❛r❡
✇✐t❤ ❛❧♠♦st t❤❡ s❛♠❡ ♣r♦♣❛❣❛t✐♦♥ s♣❡❡❞ t❤❛♥ t❤❡ ✐❞❡❛❧ ♦♥❡✳
❖♥❡ ♦❢ t❤✐s ✇♦r❦ ♣❡rs♣❡❝t✐✈❡s ❝♦♥s✐sts ✐♥ ✐♥❝❧✉❞✐♥❣ t❤❡❉❡❧❛② ❚♦❧❡r❛♥t ◆❡t✇♦r❦s ✭❉❚◆✮ ♣❛r❛❞✐❣♠
✐♥t♦ ●❈P ✐♥ ♦r❞❡r t♦ t❛❦❡ ✐♥t♦ ❛❝❝♦✉♥t ❛♥❞ ♦♣t✐♠✐③❡ t❤❡ ❢r❡❡ r❡❝❡♣t✐♦♥s ♦❢ t❤❡ s♦❢t✇❛r❡ ❞✉❡ t♦ t❤❡
♦♠♥✐❞✐r❡❝t✐♦♥♥❛❧ ✇✐r❡❧❡ss tr❛♥s♠✐ss✐♦♥✳
❑❡②✇♦r❞s
❲✐r❡❧❡ss s❡♥s♦r ♥❡t✇♦r❦✱ ♠♦❜✐❧❡ ❝♦♠♣✉t✐♥❣✱ ❧❛r❣❡ s❝❛❧❡✱ ❞✐✛✉s✐♦♥✱ s♦❢t✇❛r❡ ✉♣❞❛t❡✱ ❛❧❣♦r✐t❤♠✱
s✐♠✉❧❛t✐♦♥
✶❲❡ ✉s❡❞ t❤❡ ♠✐t✴r❡❛❧✐t② ❞❛t❛ s❡t ❢r♦♠ ❈❘❆❲❉❆❉ ❢♦r t❤❡ ❛♥❛❧②s✐s✳ ❚❤✐s r❡❛❧✐st✐❝ ✇♦r❦❧♦❛❞ ❤❛s ❜❡❡♥ ❝♦❧❧❡❝t❡❞
❢r♦♠ ❛ ♦♥❡ ②❡❛r ❧♦♥❣✲❡①♣❡r✐♠❡♥t❛t✐♦♥ ❛t ▼■❚ ♦✈❡r t❤❡ ❝♦✉rs❡ ♦❢ t❤❡ ✷✵✵✹✲✷✵✵✺ ❛❝❛❞❡♠✐❝ ②❡❛r✳
